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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claim 7, 9, and 1 1-14 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Numazawa et al. (J.P. 2002-343787). 

Referring to Drawings 1 & 2 and paragraphs [0024], [0031]-[0032], [0037]-[0038], 
[0041]-[0042], and [0047], Numazawa et al. discloses a plasma processing apparatus comprising: 
a lower electrode 14 for placing an object 12 to be processed thereon (par.[0024]); an upper 
electrode 13 disposed above the lower electrode 14 so as to oppose it (par. [0024]); an adjusting 
mechanism 35 for adjusting a spacing between the upper and lower electrodes 13, 14 by raising 
or lowering the lower electrode, the adjusting mechanism including a driving mechanism 35 
(par. [0028]); and a high-frequency power supply 32 for applying high-frequency power to at 
least one of the upper and lower electrodes 13, the high-frequency power being applied to either 
one of the electrodes to cause plasma igniting (par. [0024]), wherein the drive mechanism 
maintains the spacing at a first spacing (Drawing 1) after the time of plasma ignition, wherein the 
drive mechanism 35, sets the spacing from a first spacing (Drawing 1) to a second spacing 
(Drawing 2) before the time of plasma extinction and after the time of plasma ignition, and the 
second spacing is larger than the first spacing (par. [0047]). 
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With respect to claim 9, the plasma processing apparatus of Numazawa et al. further 
includes that the adjusting mechanism 35 has a drive mechanism for moving the lower electrode 
away from the upper electrode (par.[0038]). 

With respect to claim 1 1 , the plasma processing apparatus of Numazawa et al. further 
includes that etching is performed as the plasma processing (par. [0041]). 

With respect to claim 12, the plasma processing apparatus of Numazawa et al. further 
includes wherein the driving mechanism sets the spacing to the first spacing (upper limit 
position) after the time of plasma ignition (paragraph [0047] of Numazawa et al.). 

With respect to claim 13, the drive mechanism maintains the spacing at a constant third 
spacing (substrate transportation), which is larger than the first spacing, for an initial period of 
time immediately after the time of plasma ignition and before setting the spacing at the first 
spacing (paragraphs [0037]-[0038], and [0047] of Numazawa et al., Note. The lower electrode is 
set to the lower limit position after CVD, during substrate transportation, and after plasma 
ignition for cleaning). 

With respect to claim 14, wherein the third spacing (lower limit position) is equal to the 
second spacing (lower limit position) (paragraphs [0037]-[0038], and [0047] of Numazawa et 
al). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 7-9 and 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koshiishi et al. (U.S. 5,919,332) in view of Numazawa et al. (J.P. 2002-343787) and Yada et al. 
(J.P. 2002-359203). 

Referring to Figure 1 and column 9, line 7-column 11, line 36, Koshiishi et al. discloses a 
plasma processing apparatus comprising: a lower electrode 6 for placing an object W to be 
processed thereon (col. 9, lines 16-19); an upper electrode 21 disposed above the lower electrode 
6 so as to oppose it (col. 9, lines 66-67); an adjusting mechanism 7 for adjusting a spacing 
between the upper and lower electrodes 21, 6 by raising or lowering the lower electrode, the 
adjusting mechanism including a driving mechanism 8 (col. 9, lines 20-27); and a high- 
frequency power supply 47, 44 for applying high-frequency power to at least one of the upper 
and lower electrodes 21, 6 the high-frequency power being applied to either one of the electrodes 
to cause plasma igniting (col. 11, lines 23-29). 
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Koshiishi et al. fail to teach wherein the drive mechanism maintains the spacing at a first 
spacing after the time of plasma ignition and the drive mechanism sets the spacing from a first 
spacing to a second spacing before the time of plasma extinction and after the time of plasma 
ignition, and the second spacing is larger than the first spacing. 

Referring to Drawings 1 & 2 and paragraphs [0024], [0031]-[0032], [0037]-[0038], 
[0041]-[0042], and [0047] of Numazawa et al. or paragraph [0046] of Numazawa et al. or Yada 
et al. teach a drive mechanism 35 of Numazawa et al. or 8,9 of Yada et al. teaches wherein the 
drive mechanism maintains the spacing at a first spacing after the time of plasma ignition and 
sets the spacing from a first spacing to a second spacing before the time of plasma extinction and 
after the time of plasma ignition, and the second spacing is larger than the first spacing. For 
example, in Numazawa et al. the spacing increases during plasma processing and in Yada et al. 
the spacing changes from 0.8 cm to 1.5 cm (or 0.8 cm to 4.0 cm) during plasma processing. By 
adjusting the electrode spacing, optimal plasma processing conditions can be achieved. Thus, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to modify 
the drive mechanism of Koshiishi et al. to maintain the spacing at a first spacing after the time of 
plasma ignition and to set the spacing from a first spacing to a second spacing before the time of 
plasma extinction and after the time of plasma ignition, and the second spacing is larger than the 
first spacing as taught by Numazawa et al. or Yada et al. in order to achieve optimal plasma 
processing conditions. 



With respect to claim 8, the plasma processing apparatus of Koshiishi et al. further 
comprising: a first high-frequency power supply 247 for applying first high-frequency power to 
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the upper electrode 21 (col. 9, lines 23-29); and a second high-frequency power supply 44 for 
applying second high-frequency power having a lower frequency that the first high-frequency 
power to the lower electrode (col. 9, lines 17-23). 

With respect to claim 9, the plasma processing apparatus of Koshiishi et al. further 
includes that the adjusting mechanism 7, 8 has a drive mechanism for moving the lower 
electrode away from the upper electrode (col. 9, lines 20-27). 

With respect to claim 1 1, the plasma processing apparatus of Koshiishi et al. further 
includes that etching is performed as the plasma processing (col. 9, lines 7-9). 

With respect to claim 12, the plasma processing apparatus of Koshiishi et al. in view of 
Numazawa et al. and Yada et al. further includes wherein the driving mechanism sets the spacing 
to the first spacing (0.8 cm) after the time of plasma ignition (par. [0047]) of Numazawa et al, 
paragraph [0046] of Yada et al.). 

With respect to claim 13, the drive mechanism of Koshiishi et al. in view of Numazawa 
et al. and Yada et al. maintains the spacing at a constant third spacing (substrate transportation), 
which is larger than the first spacing, for an initial period of time immediately after the time of 
plasma ignition and before setting the spacing at the first spacing (paragraph [0046] of Yada et 
al, third spacing 4 cm, first spacing is 0.8 cm, paragraphs [0037]-[0038], and [0047] of 
Numazawa et al, Note. In Numazawa et al., the lower electrode is set to the lower limit position 
after CVD, during substrate transportation, and after plasma ignition for cleaning). 
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With respect to claim 14, wherein the third spacing (lower limit position) of Koshiishi et 
al. in view of Numazawa et al. is equal to the second spacing (lower limit position) (paragraphs 
[0037]-[0038], and [0047] of Numazawa et al.). 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koshiishi et al. 
(U.S. 5,919,332) in view of Numazawa et al. (J.P. 2002-343787) and Yada et al. (J.P. 2002- 
359203) as applied to claims 7-9 and 1 1-12 above, and further in view of Tsuchiya et al. (U.S. 
5,716,534). 

The teachings of Koshiishi et al. in view of Numazawa et al. or Yada et al. have been 
discussed above. 

Koshiishi et al. in view of Numazawa et al. or Yada et al. fail to specifically teach that the 
first high-frequency power is turned off after the second high-frequency power is turned 
off. 

Referring to column 12, line 66-column 13, line 8, Tsuchiya et al. teaches a plasma 
processing apparatus wherein the first high-frequency power is turned off after the second high- 
frequency power is turned off so that the charges accumulated on the object can be removed. 
Thus, it would have been obvious to one of ordinary skill in the art at the time of the invention 
for the first high-frequency power of Koshiishi et al. in view of Numazawa et al. or Yada et al. to 
be turned off after the second high-frequency power is turned off as taught by Tsuchiya et al. so 
that the charges accumulated on the object can be removed. 
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Response to Arguments 

7. Applicant's arguments with respect to claims 7-14 have been considered but are moot in 
view of the new ground(s) of rejection. 

8. With respect to the Haji, the arguments are moot since the reference has been dropped 
from the final rejection. 

9. With respect to Yada, applicant has argued that Yada fails to teach a drive mechanism 
that sets the spacing from the first spacing directly to the second spacing, which is larger than the 
first spacing; however, in Yada the first spacing is set to 0.8 cm (which is the smallest inter- 
electrode distance) and the second spacing is 1 .5 cm which is larger than the first spacing (par. 
[0046]). The first spacing is maintained before direct setting to the second larger spacing. Thus, 
the combination of Koshiishi et al. in view of Yada satisfies the claim 7 requirement. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michelle Crowell whose telephone number is (571) 272-1432. 
The examiner can normally be reached on M-F (9:30 -6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Michelle Crowell/ 
Examiner, Art Unit 1792 

/Parviz Hassanzadeh/ 

Supervisory Patent Examiner, Art Unit 1792 



